Mary Edmondson found herself involved in the cause of Huntington's disease patients and family members as a premedical college student. Inspired by Marjorie Guthrie, she organized the first meeting of North Carolina HD families at Duke University in 1981. After graduating from the UNC School of Medicine, and following residency and fellowship training in Internal Medicine at the University of Cincinnati, she taught and practiced for twelve years. In 2002 she completed a second residency in Psychiatry at Duke University. While in residence at Duke she established a genetic testing program for individuals at-risk for Huntington's disease and participated in the care of HD patients in the Duke Movement Disorders Clinic. Board Certified in both Internal Medicine and Psychiatry, she is uniquely experienced in managing the psychiatric, behavioral and medical complications of Huntington's disease. Huntington's Disease has shadowed Dr. Edmondson's professional career most of her life. After her father lost his battle with HD in 1995, Dr. Edmondson underwent predictive genetic testing. Fortunate to have tested negative for the gene, she embraced the care of HD patients and families, merging valuable lessons gained as a care-giving family member and at-risk individual with skills as a physician and activist. As the founder of the NC Center for the Care of Huntington's Disease, she brought together medical leadership from the major medical institutions in North Carolina to improve access to expert care for HD families. She provides ongoing psychiatric care to impoverished HD patients and their family members through a non-profit clinic, and participates in the HD clinics of both the Duke and Wake Forest University Medical Centers. In the thirty years since the discovery of her father's illness, she has gathered funny, sad, and thought-provoking stories about Huntington's Disease, her journey through the health care system, and the demands of an inspired medical career. These experiences have informed her ideas about the comprehensive health care practices needed to meet the needs of HD patients and the dedicated physicians who provide their care.
9:40-10:10 AM KEYNOTE ADDRESS-Understanding Changes in Behavior in HD. Karen Anderson, MD. University of Maryland, Baltimore, MD, USA.
Behavioral changes are among the most common and disabling symptoms seen in people with Huntington's Disease (HD). Behavioral disturbances add greatly to the total burden of illness and may be a factor for long term care placement. They are seen in all stages of HD and may appear even before the onset of neurological illness. This session will focus on understanding: depressed mood, apathy, irritability, delusions, anxiety, perseveration, and obsessive/compulsive behaviors. Sleep disturbances and changes in personality will also be described. Special emphasis will be placed on understanding suicidal behavior related to impulsivity, and how suicide attempts by people with HD may differ from those seen in the general population. Critical periods of increased risk for suicide in people with HD will be outlined, along with steps to help prevent attempts. It is important for care partners to understand these symptoms for several reasons. For family members and others involved in a patient's daily life, it is helpful to know what types of behavioral symptoms can occur and how to describe them accurately when seeking professional help. It is particularly useful to understand how symptoms impact the family as a whole, and to specify which behaviors are more distressing to family members versus the affected individual. For clinicians, understanding which symptoms are particular to people with HD is crucial to selecting proper treatment. Education of both families and clinicians about behavioral symptoms in people with HD is a vital part of treatment. Once behavioral changes are understood, extensive treatment with medications may not be needed; rather, family members may learn to work with patients to cope with symptoms more effectively. If treatment is needed, better understanding of behavioral symptoms allows for more precise treatment with fewer side effects. Behavioral changes are challenging, but can be managed with education and treatment.
It is generally believed that treatments are available to manage behavioral symptoms such as irritability and obsessive-compulsive behaviors in Huntington's disease (HD). However, a recent Cochrane review of symptomatic treatments for HD concluded that no treatment recommendations could be made based on evidence from the research literature. In an effort to inform clinical decision-making, we surveyed an international group of experts to ascertain practice-based preferences for treatment of these symptoms. The irritability and obsessive-compulsive behaviors (OCBs) surveys were developed by a group of nine psychiatrists and neurologists drawn from the European Huntington's Disease Network (EHDN) and Huntington Study Group (HSG), and an HD family representative. The surveys were sent to 66 physicians from HD specialty centers in North America, Europe and Australia. Experts were selected by the core group as being knowledgeable in treating HD symptoms. Of the 55 expert respondents, 26 were from Europe, 23 from the United States, 4 from Canada, and 2 from Australia. For irritability, the experts consistently endorsed an antipsychotic drug (APD) as first choice for treatment of urgent and aggressive behaviors. However, there was variation in practice patterns for treating less severe symptoms. Serotonin reuptake inhibitors (SSRIs) were endorsed as a first choice drug treatment by most respondents. Antiepileptic mood stabilizers (AEDs) were used by fewer respondents as first choice drug. For obsessive-compulsive/perseverative behaviors, survey results showed that behavioral therapy was utilized only for those with mild cognitive impairment. For pharmacologic treatment, there was agreement that a selective serotonin reuptake inhibitor (SSRI) was the first choice drug. However, clomipramine (CMI) was also cited as a monotherapy choice by experts familiar with its use. Antipsychotics (APDs) and (AEDs) were most often used as augmentation strategy. Based on the survey results, we will present algorithm for the treatment of irritability and OCBs in HD.
tors of the Huntington Study Group. Background: Behavioral changes are a core feature of Huntington Disease and often develop during the illness prodrome. Individuals with the HD mutation may exhibit decreased awareness of manifestations with illness progression. Annual assessments of psychiatric symptoms from participants and observation of changes from their companions in the prospective longitudinal PREDICT-HD study provide the ability to determine if differences exist between the two groups. Participants are enrolled prior to HD diagnosis, but a subset was diagnosed during follow-up, with assessments analyzed before and after diagnosis. Methods: Psychiatric assessments from 821 individuals with the HD gene mutation, 233 gene mutation-negative participants, and companions from the PREDICT-HD study were analyzed up to 6 years from study entry. Assessments included the Frontal Systems Behavioral Scale (FrSBe), and the Symptom Checklist-90 Revised (SCL-90R), which contains global measures of psychopathology and symptom subdomains. The mutation-positive group was stratified based on CAG Length-Age Product (CAP) score into three groups (Low, Medium, High CAP). Higher CAP scores correlate with closer proximity to HD diagnosis. Linear mixed effects regression was used to identify changes in symptoms over time by CAP group in comparison to mutation-negative participants, and between participants and companions. 137 individuals were analyzed before and after HD diagnosis. Results: In the high CAP group, symptoms reported at baseline were usually higher in participants than observed by companions, but this trend reverses over time, with companions reporting significantly more changes but participants often reporting less at later visits. This is also observed in the medium CAP group for a subset of measures. Differences were also observed in the diagnosed subset, with companion reports of change even more pronounced after diagnosis. Summary: Companion assessment of psychiatric manifestations is critical in HD, as differences arise compared to HD individuals, possibly due to a decrease in awareness of symptoms.
10:30-10:50 AM Break and poster viewing. While we know that Huntington's disease (HD) is caused by an expansion of the CAG repeat in the HTT gene, the role of diet and exercise as potential modifiers of age at onset or disease course has received increasing attention. Individuals with HD have lower body mass index (BMI) than age-matched controls and higher CAG repeat length has been associated with faster weight loss over three years. In premanifest individuals participating in PHAROS, higher caloric intake, but not BMI, was associated with both higher CAG repeat length and 5 year probability of onset of HD suggesting that increased caloric intake may be necessary to maintain BMI in clinically unaffected individuals. In PHAROS participants, adherence to a Mediterranean-like diet was associated with a reduced risk of phenoconversion after adjustment for age and CAG repeat length. In another study, low plasma levels of branched-chain amino acids distinguished pre-manifest HD cases from controls, and these levels were correlated with weight loss and CAG repeat length. Though weight loss in HD may be related to decreased caloric intake from poor swallowing or increased energy expenditure due to physical activity (e.g. chorea and dystonia), these studies suggest a systemic metabolic defect, possibly leading to a hypermetabolic state that is present in the premanifest state and can be replicated in animal models. Therapeutic approaches including anapleurotic therapy with triheptanoin, and ketogenic diet have been used. Whether exercise will delay onset or slow progression of HD is unknown. We do not know if exercise promotes neuronal plasticity and survival in premanifest and manifest HD, whether aerobic or strength training exercises will be beneficial, and what outcome should be measured, e.g. (neuroimaging, cognitive or motor). Acceptance of exercise as an intervention by HD families and whether exercise could be detrimental is unknown. In a small study, HD patients had a lower exercise tolerance (lower anaerobic threshold) and increased lactate production secondary to impaired skeletal muscle mitochondrial function during prolonged exercise. We need a better understanding of the response to exercise, and its relationship to energy expenditure and diet. Exercise mimetic agents or molecules that would activate PGC1 alpha may prove therapeutically valuable. Huntington's disease (HD) is a progressive neurodegenerative disease for which there are many potential molecular targets for disease modifying therapies. Biomarkers that can reliably measure disease activity and progression and therapeutic response are urgently needed to facilitate their development. Here we interrogated 119 human blood samples for transcripts associated with HD. We found that the dynamic regulator of chromatin plasticity, H2Ahistone family, member Y (H2AFY), is specifically over expressed in the blood of patients with HD compared to normal controls and controls with other neurologic disorders. We independently replicated this finding in additional crosssectional and longitudinal studies comprising 142 further subjects and found that the elevation ofH2AFY expression in patient blood begins presymptomatically and is progressive with disease duration. To examine the relevance of H2AFY to neurodegeneration, we studied it in human postmortem brain tissue and in R6/2 fragment and CAG140 full-length mouse models of HD. H2AFYprogressivelyaccumulates in brain, especially in neuronal nuclei in human HD and in the mouse models. Increased H2AFYin blood and brain is likely to be a component of an epigenetic response to mutant huntingtin. Histone deacetylase (HDAC) inhibitors that are neuroprotective in HD mouse models reduce levels of H2AFY in them as well as in the blood of human HD subjects enrolled in a randomized phase II clinical trial of the HDAC inhibitor phenylbutyrate (PHEND-HD). This study identifies the chromatin regulator H2AFY as a potential biomarker associated with disease activity and therapeutic response that may become useful for enabling disease modifying therapeutics for HD.
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Objective: To evaluate the clinical diagnosis of Huntington disease (HD) in prodromal HD using both a motor diagnosis and a multidimensional diagnosis. Background: The clinical diagnosis of HD is traditionally based on the identification of characteristic motor abnormalities in an individual at-risk for HD. However, HD is a multidimensional disease and the focus on motor diagnosis may be misleading. Design/Methods: Participants with the gene expansion for HD but not yet diagnosed were evaluated annually. Motor diagnosis was defined as a diagnostic confidence level (DCL) of 4 (unequivocal motor signs, ≥99% confidence) on the Unified Huntington Disease Rating Scale (UHDRS). Multidimensional diagnosis was defined as answering yes on question 80 (Q80) of the UHDRS, ≥99% confidence of manifest HD based on the entire UHDRS. We used KaplanMeier curves to estimate the temporal relationship of DCL to Q80. UHDRS motor, cognitive, and behavioral measures at first diagnosis were compared between participants diagnosed via Q80 prior to DCL and participants who were diagnosed simultaneously using t-tests. K-mean cluster analysis was used to identify clusters based on UHDRS motor, cognitive, and behavioral scores. Differences in functional, motor domains, and rater type were explored between the identified clusters and controls using ANOVA, Kruskall-Wallis and Fisher's Exact Tests. Results: 186 participants received a diagnosis of HD during a maximum of 7 years (mean 3.1) of follow up. In 108 (58.1%) the diagnosis by Q80 and DCL occurred simultaneously, and 69 (37.1%) diagnosis by Q80 occurred prior to DCL. Participants who were diagnosed by Q80 prior to DCL; were less impaired on motor (12.2±6.7 vs 22.4±9.3, p<0.0001), cognitive (42.2±14.4 vs 34.6±11.7, p=0.0002, for verbal fluency), but not behavioral measures (16.3±21.2 vs 18.6±22.1, p=0.49) at the time of first diagnosis when compared with those diagnosed simultaneously. Cluster analysis identified 3 clusters that represented primarily cognitively impaired, behavioral, and cognitively preserved phenotypes at diagnosis. Conclusions: A multidimensional method results in an earlier diagnosis at a time with less motor and cognitive impairment than a diagnosis based on the motor examination. This may have implications for designing preventive trials where disease onset is an outcome. Introduction: Although there is no known cure for Huntington's disease (HD) pharmacological and psychosocial interventions can improve quality of life. One on one support, coordination of information to be submitted to Social Security Administration and advocacy can lead to patients with HD obtaining disability benefits. Security of income often reduces distress. If distress is reduced and quality of life is improved one logical outcome might be improved cognitive function. This study examined the change in neuropsychological test scores before and after participants were approved for Social Security Disability Income. Participants and Methods: Nine adult HD patients aged 23-61 (M=48.8, SD=8.0) completed a neuropsychological test battery, including the RBANS, Trail Making Test, Stroop Test and Beck Depression Inventory prior to and following approval for SSDI. Paired T-tests were used to compare cognitive changes. Results: Using the RBANS to control for age, participants showed an overall improvement in their Total Index Score (t=−2.92, df=8, p<.05) and Attention Index (t=−4.07, df=8, p<.01). There was also a trend improvement in Immediate Memory (p<.10). Performances on measures requiring executive functioning and speed of information processing did not significantly change. Depression scores were also unchanged. Conclusion: Based on the results of this small study one can conclude that with appropriate case management, quality of life, including the ability to stabilize the financial well-being of a person with HD, will improve. This improvement will in turn lead to a reduction in distress which can result in improvement of cognitive function. Objective: Project AWARE examined barriers, preferences and knowledge regarding clinical trial participation for people affected by Huntington disease (HD) through a survey. Results will guide initiatives to improve awareness, willingness and ability for participation in trials. Background: Current HD trials face difficulty recruiting an adequate number of participants. Little data has emerged since a small pilot project survey was offered in the US Pacific Northwest assessing HD families' levels of awareness, interest and knowledge regarding clinical research 1 . Methods: The pilot survey was expanded to broadly examine the HD community's: 1) level of awareness of trials; 2) communication preferences; 3) motivations and barriers towards participation; and 4) knowledge regarding research. Demographics were also addressed. The survey was conducted online and the results were anonymous. Results: 618 respondents primarily women (75%), care partners (43%) and well-educated (55% college degree or higher) completed the survey. Other individuals included 22% at-risk, 15% pre-manifest gene carriers, and 10% with manifest HD. 72% requested information on HD trials, although 66% indicated they do not have enough information. Individuals primarily received information from the internet (27%) and less from their doctor (3%). The preferred mode of contact about clinical trials was e-mail (51%), phone (38%) or letter (36%) followed by support groups (13%) and doctor's offices (13%). The greatest barriers included personal expenses (34%), side effects (34%), travel distance (32%), and drug safety (27%). Motivating factors included home/web assessments (43%), travel reimbursement (33%) and Saturday visits (32%). Overall, the majority was knowledgeable about the research process; however, most were unaware of the currently recruiting HD trials. Conclusions: Enhancing online communication channels, including social media, while developing relationships between individuals, their physicians and support groups through education, may expand participation. Travel reimbursement, distance to study sites, telemedicine and Saturday visits are important factors that must be considered when designing future trials. Veatch Goodman L, Guiliano J and Lovecky D. Introduction: Motor symptoms of Huntington's disease (HD) are associated with abnormalities in glutamate and dopamine transmission within the cortico-striatal pathways. Pridopidine belongs to a class of compounds that normalize psychomotor activity in animal models of aberrant dopamine or glutamate neurotransmission. In vitro, pridopidine displays fast-off competitive dopamine type 2 (D2) receptor antagonism. Methods: In this study, the effects of pridopidine on the expression of the immediate early gene Arc, a measure of N-methyl-d-aspartic acid (NMDA) receptor activity, was assessed by qPCR. Furthermore, in vivo electrophysiological recordings were performed to investigate the effects of pridopidine on the firing of prefrontal cortex pyramidal neurons in urethane-anaesthetized rats. Results: Pridopidine dose-dependently increased cortical and striatal Arc expression. Accumulating comparative data on other dopaminergic and NMDA receptor ligands suggest this effect is related to a combination of subcortical D2 receptor antagonism and indirect activation of cortical D1 receptors. The unselective NMDA receptor antagonist MK-801 displayed opposite effects, while memantine, which preferentially blocks extrasynaptic NMDA receptors, had pridopidine-like effects. Pridopidine also dose-dependently increased the firing of pyramidal cells in the prefrontal cortex in vivo. This indicates that pridopidine may have the ability to enhance synaptic NMDA receptor signalling. Conclusion: Motor symptoms in HD are associated with abnormalities in glutamate and dopamine transmission within the cortico-striatal pathways. The dopaminergic stabilizing profile of pridopidine, in combination with increased activity in cortico-striatal NMDA receptor-mediated communication, provides a mechanistic rationale to support the beneficial effects of pridopidine on motor symptoms of HD. Negative motor symptoms of HD may be improved with pridopidine through activation of the direct pathway (D1/NMDA receptormediated), while inhibition of D2 receptor-mediated transmission, strengthening the indirect pathway, may improve hyperkinetic features such as dystonia and chorea. Introduction: Little is known about the burden of illness of Huntington's disease (HD). This study aims to assess the burden of illness from various perspectives (health insurance, patient and caregiver), including quality of life (QoL). Materials and Methods: The study is being performed using online patient and caregiver self-reported questionnaires, which collected data for self-reported clinical assessments, QoL, resource utilization and caregiver burden. The study has been made possible by the Huntington's Disease Society of America, who are managing data collection. Results: So far, 158 patients and 341 caregivers have been included. Of these patients, mean (± SD) age is 49.0 (13.0) years and 67% are female. HD symptoms started at a mean (± SD) age of 41.0 (15.0) years, and on average, patients were diagnosed 1 year later. Genetic testing for HD has been performed in 84 % of patients. Results from the EuroQoL 5D reveal severe problems in a large proportion of patients: mobility (100%), self-care (33.33%), usual activities (57.15%), pain/discomfort (35.71%) and anxiety/depression (76.36%). Average (± SD) health utility is 0.34 (0.33). The mean number of monthly visits to a physician ranges from 0.74 (0.88) for GPs to 0.88 (0.93) for specialists. Consultations with other healthcare professionals ranges from 2.51 (6.30) to 8.33 (29.68) visits/ month. Caregivers spend more than 6 hours/day caring for patients and their monthly expenses amount to $1252.45. Conclusion: This study is ongoing, but data received to date confirm the tremendous burden of HD on society, patients and caregivers. This highlights the need for patient and caregiver support. Intense research should be supported by authorities to identify agents that would alleviate symptoms or slow HD progression. 
org).
Results: 1) 57% of respondents were not MDS members.
2) The majority of responders were nurses and physical therapists. 3) Consensus: Multi-disciplinary treatment is a better approach to care. 4) Cost and time are the biggest deterrents to continuing education. 5) Multi-disciplinary team members should include: Psychologists, Psychiatrists, Neurologists, Nurses, OT, PT, Nutritionists, SLPs and Social Workers. 6) Educational needs are as diverse as the various disciplines; however, the most common desire is to learn more about multi-disciplinary based care. Conclusion: Outreach to potential members is for improved patient outcomes. Interdisciplinary research is needed to support a multi-disciplinary model. Education models need to be developed to allow professional learning with minimal cost and time commitment. This expansion project is possible in conjunction with web-site development through e-learning/virtual society participation. Huntington's disease (HD) is presently incurable, so the current goal is to allow affected individuals to live as well as possible with the illness, to maximise functional independence and quality of life for the person with HD and their carers and family members. The Behavioural and Psychological Symptoms of HD (BPSHD) have been considered the presenting symptoms of HD in up to half of all people with HD, and can precede the classical motor symptoms by up to a decade. BPSHD are often the most distressing part of the condition and thus a good understanding of these are crucial to good clinical practice, and so that those involved can be effectively informed how to manage these stressful but common symptoms. A more thorough understanding of the BPSHD is also essential as they are often amenable to targeted treatment and intervention, which can lead to a better quality of life for the people living with HD and also for family members and carers, and also potentially dramatically delay institutionalisation and reduce healthcare costs. A booklet was written to provide a much-needed and accessible resource, designed to raise the profile and improve the recognition, understanding and management of the BPSHD. It is written for people affected by HD, including family members, friends, caregivers, and professionals who give advice and care to these communities. Copies of the booklet will be available, in order to contribute to the improved management and quality of life for those affected by HD. Purpose/Hypothesis: Individuals with Huntington's disease (HD) experience balance and walking impairments that worsen with disease progression and contribute to higher fall risk. To improve mobility and prevent falls, ambulatory devices (ADs) are often prescribed. The purpose of this study was to determine the effects of using ADs on lower extremity joint kinematics during comfortable walking. Subjects: Individuals with a diagnosis of HD (n=21, mean age 49.3±11 years, mean UHDRS 40.4±14.4) who could walk 10 meters without assistance volunteered for this study. Methods: Reflective markers were attached to the iliac crest, greater trochanter, lateral femoral condyle, and lateral malleolus of the tibia. Subjects were videotaped using various ADs [standard walker (SW), 2 wheeled walker (2WW), 3 wheeled walker (3WW), 4 wheeled walker (4WW), standard cane and no AD]. Sagittal hip and knee mean angular excursion values for early and late stance and swing phases of gait were obtained using the Peak Motus motion analysis system. Data were analyzed using repeated measures ANOVA with LSD post-hoc comparisons to detect differences across devices. Results: Preliminary analysis revealed that 4WW use significantly increased (p<0.05), while SW use decreased mean hip angular excursions compared to the no AD condition in both late stance and swing phases. Knee angular excursion data were consistent with these findings. Conclusions: When compared to no AD and SW, greater mean hip angular excursions with 4WW use in late stance phase suggest greater terminal hip extension. Greater hip excursions in swing phase with 4WW use may underlie improved velocity and stride length measures that were previously reported by our lab in the same subjects. Based on these findings, we recommend that clinicians consider 4WW prescription for gait impairments and fall prevention for individuals with HD. Clinical Relevance: This research represents the first study to provide an evidence-based approach to AD prescription. Objective: To characterize the rate of change in the Mini Mental Status Examination (MMSE) score and its subcomponents in patients with Huntington's disease (HD) compared to controls, and to analyze the rate of change in MMSE scores by CAG repeat length, predominant symptom at disease onset, and Total Functional Capacity score. Background: Cognitive dysfunction is a core feature of HD. The rate of decline and its correlation with other clinical features of the disease remain largely unknown. Methods: The Cooperative Observational Huntington's Research Trial (COHORT) is an international prospective, observational study designed to collect longitudinal data from participants with HD and their family members and caregivers. The rate of change in MMSE scores was calculated using a linear mixed effects model with a random slope for each subject. Additional analyses were performed using multiple linear regression models, controlling for age, gender, and education level. The rate of change by symptom type was analyzed using F-tests followed by Tukey post-hoc tests for all pairwise comparisons. Results: A total of 1276 patients with manifest HD and 650 controls (53.7% F, mean age 51.6 y) were included in the analysis. Total MMSE score and all subscores declined significantly faster in the HD group than in controls. For subjects with HD, the rate of change in MMSE scores was significantly correlated with CAG repeat length. The rate of decline of the recall subscore was slower in the group presenting with psychiatric symptoms. The rate of change of the total MMSE score and all subscales were significantly correlated with rate of change of TFC scores. Conclusions: This study validates the use of MMSE as a measure of cognitive function in patients with HD. Changes in rate of decline in the MMSE score can serve as a useful outcome measure in HD clinical trials.
Poster 11
The Huntington Disease (HD) is associated with neurodegeneration of striatal neurons. Recent MRI studies suggest the abnormalities extend to white matter (WM) tracts both in advanced and early HD stages. The anatomical Corpus Callosum (CC) structure can mirror different aspects of HD pathogenesis. We recruited 17 patients, 17 preHD subjects and healthy age-matched controls (HC). All MRI data were acquired on a 3T scanner. Combining Region of Interest analysis, Voxel-Based Morphometry and Diffusion Tensor Imaging (DTI), we investigated callosal WM thickness, density and Fractional Anisotropy (FA), Radial (DR) and Axial (DA) Diffusivity. Compared with HC, preHD subjects showed reduced thickness, WM density and FA, and increased DR in the isthmo. Similarly, patients revealed a reduced callosal thickness in the whole CC, WM density in splenium, isthmo and part of the body and FA, and increased DR in whole CC, DA in isthmus and body. Compared with preHD subjects, patients showed a callosal WM density reduction in splenium, isthmo, rostrum and FA, and increased DR in whole CC and DA in the body. We found preHD changes in CC isthmo, then rostrally extended to the body, in patients. Diffusion data suggests that changes in isthmo is most likely caused by a damage of myelin sheaths, thus worsen by axonal body-CC damage.
Since a little amount of isthmo fibers arise from corticostriatal neurons, our data suggests that myelin breakdown of early and heavily myelinated axons in CC could be related to neuronal degeneration other than in striatum. We have recently reported abnormal TGFbeta1 production in HD. TGFbeta1 is a pleiotropic cytokine with an established neuroprotective function as well as a powerful anti-inflammatory role. We tested immortalized human astroglial cell lines (SVGp12) expressing wild-type (25Q) and mutant (72Q) Htt-exon1 and neuron cell lines (STHdhQ7/Q7 and STHdhQ111/Q111), HD mouse model (R6/2 brain and macrophages), HD-subject cell lines (blood cells and macrophages) and brain samples (from subjects at different HD stage), to relate the abnormal TGFbeta1 production to the disease progression. We analyzed the levels of TGFbeta1 by flow cytometry; Real-Time RT-PCR, Western blot analysis and Immunocytochemistry. All HD subjects were clinically and genetically evaluated and age matched with health controls. Cell lines expressing the HD mutation showed reduced TGFbeta1 levels. TGFbeta1 decreases in preHD macrophages and then it progressively increases in further HD stages in cell lines obtained from HD subjects and HD mice, compared with controls. We confirmed the same progressive, stage-related increase in the HD mouse brain, in autoptic human HD brain. The relative cytokine increase in human peripheral macrophages correlates with the HD stage, disease burden, UHDRS scores, TFC and HD progression. While confirming a TGFbeta1 related dysfunction in peripheral and brain tissues in HD, we remark the potentiality for seeking novel markers of HD progression, by testing TGFbeta1 in peripheral human tissues. The Huntington's disease (HD) Burden of Pathology (BOP) Score is derived from an equation utilizing CAG repeat length and current age. Some investigators have suggested that BOP scores can be used as an index of disease severity for individuals with preclinical, and possibly mild, HD; however, studies are limited. The present study sought to determine if there is a relationship between BOP score and specific cognitive and functional measures in preclinical and manifest HD. We used a convenience sample of up to 148 preclinical and manifest HD subjects followed at one academic center. The mean age of disease onset for the cohort was 41.34 (SE=1.06) years and the mean age at their initial testing was 46.41 (SE=1.02) years. Mean education was 13.90 (SE=.21) years and mean CAG repeat length was 45.13 (SE=.39). Using Pearson r, we found significant correlations between BOP and all cognitive and functional scores. The strongest correlation occurred for the Functional Assessment (r=−.52, p<.001), followed by the UHDRS Total Functional Capacity (r=−.51, p<.001), Independence Scale (r=−.49, p<.001), Total Motor Score (r=.41, p<.001), and Dementia Rating Scale (r=−.37, p<.001). These results suggest that there is at least moderate correlation between BOP score and a number of cognitive and functional measures in not only preclinical, but also mild to moderate, manifest HD. Further studies will be needed to confirm and extend these findings. Study supported by: UCSD HDSA COE and UCSD ADRC NIH P50 AG 005131. Objective: To examine visuospatial ability in Huntington's disease (HD) using the Judgment of Line Orientation (JLO) Test. Background: Although previous studies have described visuospatial deficits in subcortical dementias, few have examined these deficits in HD. The Benton JLO Test, commonly used to assess visuospatial ability, requires minimal motor involvement. It has demonstrated sensitivity to visuospatial deficits in PD; however, to our knowledge, no one has examined performance on the JLO in HD. Methods: A global cognitive measure, the Mattis Dementia Rating Scale (DRS) was used to stratify subjects as mild vs. moderate-severe. Forty-seven mild (DRS ≥ 128) and 31 moderate-severe (DRS < 128) HD subjects were administered the JLO. UHDRS Total Motor and HD Burden of Pathology (BOP) Scores were used as measures of disease severity. We examined the relationships between JLO, DRS, UHDRS Total Motor, and HD BOP scores utilizing Pearson r correlations. Results: Mild HD subjects (mean DRS=135.2) had a mean age of 45.8 years and mean CAG repeat length of 45.2. Moderate to severe HD subjects (mean DRS=117.4) had a mean age of 49.7 years and mean CAG repeat length of 44.8. One sample T-tests revealed that only moderate to severe, but not mild, HD subjects scored significantly lower (p<0.001) on the JLO compared to normative data (Woodard, 1998) . JLO performance significantly correlated with Total DRS and Motor scores for both mild (p<0.01; p<0.01, respectively) and moderate-severe (p < 0.01; p < 0.05, respectively) HD subjects. There were no statistically significant correlations between JLO and BOP scores for either group. Conclusion: Our results suggest that visuospatial ability declines over the course of HD; however, the JLO may not be a useful measure for detecting this impairment in the earliest stages. Further studies are needed to confirm and extend these findings. Study supported by: UCSD HDSA COE and UCSD ADRC NIH P50 AG 005131. It is well established that cognitive changes are detectable prior to diagnosis in prodromal Huntington disease (prHD). How cognition declines over time is less well understood. If rates of cognitive decline vary over time, this may help to identify targets and critical periods for intervention. Previous longitudinal studies have examined short periods of time, have not had sufficient power to examine differences in rates of change over time, and/or have failed to stratify their samples based on estimated proximity to diagnosis, thereby obscuring differences between cases and controls. Participants with prHD and controls completed a cognitive battery as a part of their participation in PREDICT-HD. Samples analyzed range from 417 to 1050 participants with durations (current age-age at study entry) from 0-6 years. The prHD individuals were stratified into High, Medium, and Low groups based on cumulative genetic toxicity at study entrance. Linear mixed effects regression examined the intercept and longitudinal trend for 29 cognitive variables. All models controlled for age at study entry, years of education, and gender. Models were evaluated using Akaike's information criterion and likelihood ratio test. Annualized rates of change were obtained. Nearly all tasks revealed baseline (intercept) differences between cases and controls. Controls and participants in the Low group demonstrated improvements over time on most tasks. While some tasks captured insidious cognitive decline, tests of facial perception, emotion recognition, odor identification, verbal fluency, information processing speed, inhibition, reaction time, tapping speed and accuracy, and visual scanning also indicated differences in rates of change as estimated proximity to diagnosis increased. In multiple areas of cognition, the rate of deterioration varied as a function of cumulative genetic toxicity at study entry, with faster deterioration associated with greater severity. Practice effects were also evident. Findings may help inform interventions in HD as well as other neurodegenerative disorders.
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Research on Hungtinton Disease (HD) has conventionally focused on the proposed mechanism of a toxic gain of function of the mutant huntingtin protein, leading to neurodegeneration later in life. Mutant huntingtin is, however, present throughout the life span and expressed ubiquitously across the body. The role of abnormal development in the pathophysiology of HD is gaining significant scientific support. In addition, abnormalities in metabolic processes are being considered as important mechanisms for both brain and systemic manifestations of the disease. In this study we examined the effect of mutant huntingtin on human development by evaluating measures of growth in children (7-18 years of age) at risk for HD. Children at risk for HD are tested for gene-expansion for research purposes only and are enrolled only if they are currently not manifesting symptoms of the disease (no juvenile HD children included). Measurements of growth (height, weight, body mass index or BMI, and head circumference) in children tested as gene-expanded (n= 20, CAG repeats≥39) were compared to those of a large database of healthy children (n=152, 7-18 years of age).
Gene-expanded children had significantly lower measures of head circumference, weight and BMI. Head circumference was abnormally low even after correcting for height suggesting a specific deficit in brain growth rather than a global growth abnormality. The results indicate that children who are decades ahead of HD diagnosis have significant differences in development compared to controls and suggest that mutant huntingtin may play a role in abnormal growth, and in particular, brain development. Understanding the pathogenesis by investigating early manifestation of symptoms, shown as affected growth measurements in the current study, is important for finding novel biomarkers which could lead to development of new interventions.
Introduction: In HD, cognitive changes due to diseaseprogression or treatment are potentially confounded by "practice effects"-systematic improvement due to increasing familiarity in the first few test administrations. A practice runin was used in a recent HD citalopram trial. We analyzed cognitive measures from these pre-treatment repetitions for evidence of practice effects. Methods: Non-depressed adults (N=32) with mild to moderate HD-related cognitive deficits participated in in a clinical trial to examine the efficacy of citalopram to enhance cognition. Cognitive tests were administered at three visits, approximately two weeks apart, before active treatment randomization. Some tests were also administered at screening. Therefore 3-4 pre-treatment repetitions were available. We tested for systematic test improvement using repeated-measures ANOVA. Results: The Symbol Digit Modalities Test showed significant improvement over the first 3 repetitions. Performance stabilized at the fourth repetition despite introduction of a potential placebo effect. Stroop Interference showed a modest, statistically significant improvement over the first 3 repetitions. There was substantial additional improvement at the fourth administration. It is unclear if this was due to additional practice or to introduction of placebo at the previous visit. Stroop Word and Color tasks showed no evidence of practice effects. Verbal Fluency results were inconclusive. Among non-UHDRS cognitive tests, the Hopkins Verbal Learning Test (HVLT) and Letter-Number Sequencing test showed patterns consistent with possible mild practice effects, but these were not statistically significant. The Trail Making Test: Parts A and B showed notable instability if subjects' baseline values were markedly impaired. The Trails tests may be unsuitable for subjects with moderate or severe disease. Because of this volatility, practice analyses for the Trails tests were inconclusive. Conclusions: Some commonly used cognitive tests showed short-term practice effects, even after multiple sessions. Practice run-in periods may help minimize the impact of such effects in HD clinical trials.
